Interferon. Interferon was prepared by infecting CE cultures with virus and incubating them with 5 ml of EC medium for 24 to 48 hr, depending on the incubation temperature. The fluid was then collected. To inactivate the virus in the fluid, 5-ml samples in a 100-mm petri plate were exposed to an 8-w General Electric germicidal lamp for 5 min at a distance of 15 cm. To determine the interferon titer, the irradiated fluids were diluted in twofold steps in EC medium, and 2 ml was added to chick embryo cultures. After overnight incubation, the cultures were challenged with >10 plaque-forming units (PFU) 
Burke et al. (2) showed that chick-embryo cells which were infected with Semliki Forest virus at 37 C for 1 hr and then transferred to 42 C produced interferon but no infectious virus. Skehel and Burke (8) established the need for viral events which could occur at 36 C but not at 42 C. Only 2 hr at 36 C were necessary for maximal interferon to be made during additional incubation at 42 C. A mixture of single-and double-stranded viral ribonucleic acid (RNA) was synthesized during the 2-hr period at 36 C. In light of the recent reports (5, 6, 9) which suggested that double-stranded polynucleotides induce interferon formation, Skehel and Burke (8) suggested that the formation of doublestranded viral RNA might be the first stage in interferon production.
Although the formation of double-stranded viral RNA may be required for interferon formation, it does not completely explain the infected with multiplicities of virus in excess of 10 PFU per cell and incubated at either 29 C or 42 C. Previous experiments indicated that 48 hr of incubation was required at 29 C to be certain that maximal interferon titers were reached. At 37, 40, and 42 C, maximal titers were assured after 24 hr of incubation. At these times, fluids were harvested for the collection of data. The data in Table 1 , which are an average of 7 and 10 experiments at 29 C and 42 C, respectively, indicate that infected chick embryo cells make almost equal amounts of interferon at the two temperatures.
Interferon production by an RNA-temperaturesensitive mutant. Pfefferkorn et al. (7) showed that one of the mutants unable to make RNA at 40 C (RNA-) was blocked in its ability to form double-stranded RNA at 40 C.
We used an RNA-temperature-sensitive mutant to see whether interferon could be induced under nonpermissive conditions. Mutant ts 15, an RNA-mutant, was chosen. It was verified as an RNA-mutant by showing that it was unable to make viral RNA at 42 C (Fig. 1) . It was found further that 37 C was a permissive temperature for both virus and interferon production, whereas 42 C was not. Data from a number of experiments (Table 2) indicate that, under permissive conditions, cells infected with mutant ts 15 produced an average of 32 units per ml of interferon. At nonpermissive conditions, an average of 1.5 units per ml of interferon was produced. However, cells which were infected and incubated 2 hr at permissive conditions and then shifted to 42 C produced an average of 13.3 units per ml of interferon. Clearly, some early viral events necessary for the stimulation of interferon production had occurred during the 2-hr period at 29 C. We have been unable to find the production of any recognizable large molecular weight viral RNA during that time.
Needfor protein synthesis during the permissive period. Cycloheximide was added at a concentra- (8) which showed that early viral events are needed to induce interferon production in chick cells. Also, viral RNA replication, or its accumulation in the cell (10) , is insufficient to account for interferon production; if it is assumed that double-stranded RNA is a necessary intermediate for replication, these molecules are probably not the actual inducers of interferon production.
The complete explanation of the nature of the induction process for interferon formation is still in doubt. It seems evident that at least some step in virus multiplication which requires protein synthesis must occur to initiate the induction process. However, since the defects in the temperature-sensitive mutants result from the proon October 18, 2017 by guest http://jvi.asm.org/ Downloaded from duction of proteins which are nonfunctional at the higher temperatures, some viral proteins, or the processes for which they are necessary, must be required for interferon induction.
